A simultaneous masking procedure was used to derive four measures of frequency selectivity in the chinchilla. The first experiment measured critical masking ratios (CRs} at various signal frequencies. Estimates of the chinchillas' critical bandwidths derived from the CRs were much broader than comparable human estimates, indicating that the chinchilla may have inferior frequency selectivity. The second experiment measured critical bandwidths at 1, 2, and 4 kHz in a band-narrowing experiment. This technique yielded narrower estimates of critical bandwidth; however, chinchillas continued to exhibit poor frequency selectivity compared to man. The third experiment measured auditory-filter shape at 0.5, 1, and 2 kHz via rippled noise masking. Results of the rippled noise masking experiment indicate that auditory filters of humans and chinchillas are similar in terms of shape and bandwidth with chinchillas showing only slightly poorer frequency selectivity. The final experiment measured auditory filter shape at 0.5, 1, 2, and 4 kHz using notched noise masking. This experiment yielded auditory filter shapes and bandwidths similar to those derived from man. The discrepancy between the indirect estimates of frequency selectivity derived from CR and band-narrowing techniques and the direct estimates derived from rippled noise and notched noise masking are explained by taking into account the processing efficiency of the subjects.
Two methods for behaviorally measuring auditory-filter shape include rippled noise and notched noise masking. Houtgast ( 1974 Houtgast ( ,1977 ) measured auditory-filter shape by using rippled noise to mask a tonal signal. Rippled noise, a complex, nonperiodic stimulus with a cosinusoidal energy spectrum, is generated by delaying a source of white noise (which has a continuous, flat spectrum ) by some amount (r s) and adding the output of the delay to the original noise source. This results in a continuous masking noise with a cosinusoidal energy spectrum in which the spacing or density of the spectral peaks and valleys are functions of the delay (r). Houtgast used this attribute of rippled noise to measure frequency selectivity by measuring masked thresholds for a pure tone signal masked by rippled noise as a function of the spectral density of the rippled noise. Houtgast assumed that the power in the signal at masked threshold is proportional to the power in the noise passed by the filter. If masked threshold corresponds to a constant signal-to-masker ratio at the output of the filter, then the change in masked threshold as a function of ripple density can be used to define an intensity weighting function which is the shape of the auditory filter. By an application of Fourier analysis to the rippled noise masking function and under the assumption of linearity, Houtgast was able to estimate auditory-filter shape. Houtgast demonstrated that the auditory filter had a somewhat Gaussian shape with a rounded top and fairly steep skirts. Although rippled noise had originally been used to derive estimates of frequency selectivity in humans (Houtgast, 1974 (Houtgast, , 1977 Pick, 1980; and Yost, 1982) , similar procedures have also been used by Pickles (1979) in the cat and by Fay et al. (1983) in goldfish.
Patterson (1976) measured thresholds for tonal signals masked by noise with a bandstop or notch centered at the signal frequency. Patterson varied the width of the notch and measured the signal threshold as a function of notch width. For a signal placed symmetrically in a notched noise, the best signal-to-masker ratio is obtained with a filter centered at the signal frequency. As notch width increases, the power of the noise passing through the filter decreases. Consequently, the threshold for the signal decreases. Patterson assumed that the power in the signal at masked threshold is proportional to the power in the noise passed by the filter. If masked threshold corresponds to a constant signal-to-masker ratio at the output of the filter, then the change in masked threshold as a function of notch width shows how the area under the filter varies with notch width. By differentiating the function relating masked threshold to notch width and by assuming a symmetrical filter shape, Patterson was able to estimate the shape of the auditory filter. Patterson's experiment also demonstrated that the shape of the auditory filter could be reasonably approximated with a Gaussian curve.
Animal psychephysical studies are important in their own right as descriptions of auditory function in nonhuman animals. Due to similarities between human and chinchilla audiograms, the chinchilla often serves as a model of the human auditory system (Miller, 1970) . By measuring the psychephysical tuning of the chinchilla, it becomes possible to obtain information about the animal's perception of rippled noise and notched noise and to place its response into a comparative and physiological context.
Estimating the psychephysical tuning of the chinchilla using direct measures of auditory-filter shape has gained additional importance following the work of Halpern and Dallos (1986). Halpern and Dallos used a forward masking paradigm to study auditory-filter shape in the chinchilla and showed that while their notched-noise masking technique yielded estimates of tuning similar to those obtained using other techniques, the auditory-filter shapes showed an unexpected dip in the region of the center frequency. By using a different technique {simultaneous masking) as well as additional masking stimuli (rippled noise and notched noise maskers), other types of frequency selectivity that may clarify the differences and similarities in filter shapes of humans and chinchillas can be studied. This study determines the chinchilla's frequency selectivity via four different techniques: CRs, band-narrowing experiments, rippled noise masking, and notched noise masking. The characteristics of the chinchilla auditory filters derived with these techniques will be compared with measures of frequency selectivity obtained from man as well as with other measures of frequency selectivity obtained from chinchillas.
I. EXPERIMENT 1--4•RITICAL MASKING RATIOS

A. General psychophysical procedure
The animal psychephysical procedure used in these studies was a computer-controlled, behavioral adaptive tracking paradigm based on the procedure used by Clark and Bohne (1978). Animals were maintained at 80% of their normal ad libiturn body weight and were trained to detect the presence of a tonal signal by reinforcing correct detections with food pellets. To perform this task, the chinchilla was put into a testing cage housed inside a sound attenuating chamber. The cage, modeled after one used by Clark et al. (1974) , contained a response lever and a reward chute which dispensed food pellets. The signal tone and the masking noise were presented via a loudspeaker housed inside the chamber, but outside the testing cage.
In the procedure, a trial was initiated when the chinchilla pressed the response lever. Once a trial was initiated, the animal was trained to hold the lever down for a variable hold time which lasted from 1-8 s. If the animal released the response lever during the variable hold time, the entire process stopped and the computer waited for the animal to initiate a new trial. This procedure maintained the animal in a relatively fixed position so that the sound field at the animal's head did not differ greatly from trial to trial.
Once the animal held the response lever through the variable hold time, the animal was presented with either a tone trial or a catch trial. During tone trials, which comprised 75% of the trials, a tonal signal was presented after the variable hold time elapsed. The chinchilla was trained to signal that it detected a tone by releasing the response lever. During catch trials, which comprised 25% of the trials, a tone was not presented after the variable hold time elapsed. The chinchilla signaled that no tone was detected by continuing to hold down the response lever for 2 s. Each correct response, either a correct detection or a correct rejection, was rewarded with a food pellet. Incorrect responses were not rewarded.
The paradigm used a two-down/one-up tracking rule in which the level of the tone was reduced after two correct responses in a row and increased after each incorrect response. The two-down/one-up rule tracks the level that gives 70.7% correct detection for the tonal signal (Levitt, 1971 ) . After the chinchilla's response to a trial was classified, stimulus parameters were altered according to the animal's performance and the computer waited for the animal to initiate a new trial.
Animals were tested in this paradigm in fixed blocks of 30 trials. The initial step size for increasing or decreasing the level of the tone was 4 dB. After the first two reversals of the attenuator, the step size for incrementing or decrementing the level of the tone was reduced to 2 dB to allow finer tracking of the animal's performance within the vicinity of the threshold. At the end of a 30-trial block, the first two reversals of the attenuator, which took place at the larger step size, were discarded. The remaining reversals were averaged to estimate the animal's threshold. Between 4 and 12 reversals were averaged to obtain a threshold estimate. Across all five animals and all four experiments, the average number of reversals used to compute a given threshold estimate was 8.3. Unless otherwise noted, threshold estimates were measured on at least 3 different days and final thresholds were the average of the three threshold estimates. Typically, final thresholds are the average of five threshold estimates mea-sured on 5 different days.
If the animal responded to more than 20% of the catch trials in a daily testing session, the data from that session were discarded. Typical false alarm rates for all testing sessions in all experiments were below 15%.
B. Method
Five chinchillas (three males and two females) were trained to serve as subjects for this experiment. The animals were trained in quiet using the previously described technique. Once the animals were responding correctly to signal tones in a quiet environment, the level of the masking noise was gradually increased. The total duration of training was approximately 3 months. Threshold testing was begun after thresholds had stabilized (i.e., standard deviations for averaged threshold estimates were less than 5 dB for 2 consecu- The acoustics of the chamber were measured by placing a condenser microphone at the position the animal's head normally occupied when it was in the testing cage. Wideband noise was presented to the microphone over the speaker and a fast Fourier transform (FFT) of the wideband noise was computed. The frequency response of the sound attenuating chamber was determined by averaging 100
FFTs of the wideband noise. The chamber had an overall frequency response of + 7 dB over the frequency range of 250-10 000 Hz. The frequency response of the chamber was + 5 dB from 250-750 Hz, + 2.5 dB from 500-1500 Hz, + 5 dB from 1000-3000 Hz, and + 7 dB from 2000-6000
Hz. ] In quiet, the overall ambient noise level in the chamber was 43 dB SPL.
Masked thresholds for each of the five chinchillas were measured using the behavioral adaptive tracking paradigm described above at signal frequencies of 500, 1000, 2000, 4000, and 8000 Hz. The signal frequencies were presented in a random order. Each chinchilla was tested at each signal frequency for at least 5 days. A typical day's data collection for a chinchilla involved five sets of 30 trials, one set at each signal frequency. CRs were computed for each chinchilla by subtracting the spectrum level of the masker (No) from the level of the chinchilla's threshold signal.
C. Results and discussion
The CRs for each of the five chinchillas are shown in 10 000 Hz. Average critical bandwidths computed from the chinchillas' averaged CRs range from 102%-317% of the center frequency. This would indicate that the chinchilla is either very broadly tuned in comparison to man or has a high detection criterion, or there may be a combination of broad tuning and a high detection criterion.
II. EXPERIMENT 2--BAND NARROWING EXPERIMENT
A. Method
Four male chinchillas served as subjects in this experiment. Two of the four subjects in this experiment were also subjects in experiment 1.
The masker in this experiment was a continuous white noise generated by a Wavetek model 132 noise generator. The noise was bandpass filtered by a Rockland 751A brickwall filter with a 100-dB/oct rolloff. The 6-dB bandwidths of the noise bands were measured at the position the chinchilla's head would normally occupy while it was working in the testing cage and the overall level of the noise bands was adjusted such that the pressure spectrum level ( 
B. Results and discussion
Table I presents the 6-dB bandwidths (BW), the average masked thresholds (in dB SPL) across all the subjects (average), and the standard deviations (s.d.) for each of the narrow-band maskers at each test frequency. Also presented for each test frequency are the number of subjects run at that frequency (N) and the approximate critical bandwidth (CBW) at that frequency. (The individual data from this experiment are shown in the Appendix, Table AII .)
The approximate critical bandwidth was defined by drawing a horizontal line at the average value of the "unchanging" thresholds and drawing another line through the thresholds for the two narrowest bandwidths. The intersection of these two lines was defined as the critical bandwidth.
For the purposes of this analysis, the "unchanging" thresholds were defined as those thresholds within 4 dB of the largest threshold for any noise band. Table I shows that critical bandwidth increases as a function of signal frequency. The average estimates of the chinchilla critical bandwidths range from 45%-51% of the center frequency when measured using this technique. These measurements are similar to those obtained by Seaton and Trahiotis (1975) for the chinchilla. In comparison, human critical bandwidths measured using similar techniques range from 15%-17% of the center frequency over the same fre-TABLE I. Results of the band-narrowing experiment at 1, 2, and 4 kHz. For each signal frequency, the table gives the masker bandwidth (Hz }, the average threshold (dB SPL), the standard deviation, the number of animals in each condition (N), and the approximate critical bandwidth (Hz) for the averaged data. Six chinchillas (two females and four males) served as subjects in this experiment. Five of the six subjects were subjects in experiment I and three of the six were also subjects in experiment 2.
BW (Hz
In this experiment, the masker was a continuous rippled noise generated by delaying a wideband noise by r s and either adding the output of the delay to the original noise source to generate cosine positive rippled noise or subtracting the output of the delay from the original noise source to generate cosine negative rippled noise. The wideband noise source was a Wavetek model 132 noise generator. The delay line was a Reticon analog delay with a built-in attenuator and mixer. The rippled noise masker was filtered by a Krohn-Hite 3550 filter with 24 dB/oct rolloff such that it was 2 oct wide, centered on the signal frequency. The overall level of the rippled noise was adjusted so that a flat noise at the same overall level would have a pressure spectrum level (N o) of 43 dB/Hz.
The chinchillas' auditory-filter shapes were estimated from two masking functions derived from four sets of masking conditions measured in this experiment: cosine positive ( cos + ) masking, cosine negative ( cos --) masking, sine positive ( sin + ) masking, and sine negative ( sin --) masking. The masking functions were measured for signal frequencies ( f, ) of 500, 1000, and 2000 Hz.
Cosine masking functions, which determine the general shape and width of the auditory filter, were derived by measuring each animal's threshold for a pure-tone signal masked by both cos + and cos --rippled noise as alppie density (n) was varied between 1 and 6. Ripple density, which is a function of the delay (n----r'f,), is defined as the number of ripples between f= 0 and f,, the signal frequency. Each animal's cosine masking function was obtained by subtracting its cos --masked thresholds from its cos + masked thresholds as a function of ripple density.
For many animals, data on the cosine limit condition, n ----0, were also collected. The cosine, n = 0 condition is a flat noise masker for which the peak-to-trough difference is equal to the peak-to-trough difference of the cosine rippled noise at the signal frequency. In this experiment the peak-totrough difference between cos + and cos --rippled noise maskers at the signal frequency was 23 dB; therefore, the cos +, n = 0 data point corresponds to the threshold for the signal masked by a fiat noise at the same level as the cos + rippled noise masker. The cos--, n = 0 data point corresponds to the threshold for the signal masked by the flat noise after the noise had been attenuated by 23 dB. This n = 0 threshold difference is not used to estimate auditoryfilter shape, except in the case of the 2000-Hz signal frequency for which the delay line could not generate the 500-/rs delay needed to collect data for the cos + and cos --, n = 1 conditions. For this signal frequency, the cosine, n = 1 threshold difference was estimated by a second-order polynomial regression on the remaining threshold differences in the cosine masking function (n = 0, 2, 3, 4, 5, and 6). A second-order polynomial regression was used to estimate the 2000-Hz cosine, n = 1 threshold difference because the cosine masking functions for 500, 1000, and 2000 Hz tended to be shaped like second-order polynomials. The sine masking functions, which determine the symmetry of the auditory filter, were derived by measuring each animal's thresholds for pure-tone signals masked by both sine positive ( sin + ) and sine negative ( sin --) rippled noise as ripple density was varied between 1 and 6. In practice, sine rippled noise is difficult to generate; however, sine rippled noise can be approximated by generating cosine rippled noise at the appropriate phase ( + / --) and ripple density and adjusting the delay such that it is 1.25 times the delay used for the cosine rippled noise. In this experiment, the sine masking functions were generated using the approximated sin + and sin --rippled noise. The sine masking functions were obtained by subtracting the animals' sin -masked thresholds from their sin + masked thresholds as a function of ripple density. The sine, n = 0 condition is a flat noise masking condition for which the peak-totrough difference is equal to the peak-to-trough difference of the sine rippled noise at the signal frequency. In this experiment the peak-to-trough difference between sin + and sin --rippled noise maskers at the signal frequency was 0 dB; therefore, the sin +, n = 0 data point corresponds to the threshold for the signal masked by a fiat noise at the same level as the sin + rippled noise masker. The sin --, n = 0 data point corresponds to the threshold for the signal masked by the flat noise after an attenuation of 0 dB. Therefore, in theory, the sine, n = 0 threshold difference should always be 0 dB. These sine, n = 0 threshold differences are not used to estimate auditory-filter shape; however, in the case of the 2000-Hz signal frequency, the delay line could not generate the 625-/•s delay needed to collect data for the sin + and sin --, n = I condition. For this signal frequency, the n = 1 threshold difference was estimated by a linear regression on the remaining threshold differences in the sine masking function (n ----0, 2, 3, 4, 5, and 6). A linear regression was used to estimate the 2000-Hz sine, n = 1 threshold difference because the sine masking functions for 500, 1000, and 2000 Hz tended to be linear.
A typical day's data collection for a chinchilla involved six to seven sets of 30 trials, one set at each ripple density for either the cos +, cos --, sin +, or sin --conditions. This type of session generally lasted about 1 h.
Auditory-filter shapes were computed for each chinchilla by using the cosine and sine masking functions to solve the equation for the weighting function derived by Houtgast ( 1974 Houtgast ( , 1977 . 2
B. Results and discussion
The chinchilla rippled noise data will be discussed in terms of the average data since, with the exception of very few individual differences, the average data represent the individual data quite well. The top panel of Chinchillas' auditory-filter shapes were estimated from masking functions derived by measuring masked threshold as a function of rdative notch width. Masking functions were measured for signal frequencies of 500, I000, 2000, and 4000 Hz and the auditory-filter shapes were derived using the same mathematical analysis as Patterson (1976) . 5 This method of measuring auditory-filter shape assumes that the filters are symmetrical and that the auditory system is linear over some limited dynamic range. The assumption of symmetry appears to be reasonable in light of the results of the rippled noise masking experiment described previously. The linearity assumption was tested at 1000 Hz by measuring masking functions at three different levels of the masking noise. For this signal frequency, the masker levels were adjusted such that flat noise maskers at the same overall levels would have pressure spectrum levels (No) of 37, 43, and 49 dB/Hz. In this way, the 1000-Hz auditory filters could be evaluated at three different levels of the masker.
The chinchilla notched noise data will also be discussed in terms of the average data since the average data represent the individual data quite well. 
V. GENERAL DISCUSSION
This study examined psychophysical tuning in the chinchilla at several frequencies with four different measures of frequency selectivity. The first measure, the critical masking ratio (CR}, is an indirect measure of frequency selectivity, whereas the second measure, the band-narrowing technique, is more direct. However, both of these measures must be considered indirect in that they only measure the "effective" bandwidth of the auditory filter and not the shape of the filter per se. The remaining two measures of frequency selectivity, rippled noise masking and notched noise masking, can be considered direct measures of tuning in that both of these measures provide information concerning the shape of the auditory filter as well as the bandwidth of the filter.
Scharf (1970) showed CR data for human subjects which, when corrected by multiplying by 2.5, yielded estimates of critical bandwidth that typically ranged from 15%-22% of the center frequency over the frequency range from 500-10 000 Hz. In experiment !, which used test tones over approximately the same frequency range, the chinchilla CRs yielded average corrected estimates of critical bandwidth which ranged from 102%-317% of the center frequency. The weighting functions derived from the rippled noise masking functions showed that the chinchillas' auditory-filter shapes are similar to human auditory-filter shapes. Both the human and the chinchilla auditory filters have a simple bandpass characteristic and are roughly symmetrical. In terms of bandwidth, the chinchilla weighting function is only slightly wider than the human weighting function.
Houtgast's (1974, 1977) data showed that human ERBs
were approximately 15%-20% of the center frequency over the frequency range from 500 to 200(YHz. The data from this study showed that the average chinchilla ERBs were approximately 17%-27% of the center frequency over the same frequency range. This comparison between the average human rippled noise ERBs and the average chinchilla rippled noise ERBs shows that the chinchilla compares quite favorably with man in terms of frequency selectivity. With respect to these results, it can be concluded that chinchillas respond to rippled noise in a manner similar to man. showed that human ERBs were approximately 11%-14% of the center frequency over the frequency range from 500 to 2000 Hz. The data from this study showed that the average chinchilla ERBs were approximately 8%-19% of the center frequency over the frequency range from 500-44300 Hz. This comparison also demonstrates that, when frequency selectivity is measured by a more direct technique, the chinchilla compares quite favorably with man. Moore and Glasberg (1983) compared human ERBs estimated using rippled and notched noise masking techniques and found that ERBs estimated from rippled noise masking were approximately 35% greater than those estimated from notched noise masking. The chinchilla ERBs presented in this study show a similar difference, with average rippled noise ERBs being approximately 30% greater than average notched noise ERBs.
There is a large discrepancy between the results of the CR and band-narrowing experiments and the results of the rippled noise and notched noise masking experiments. This discrepancy can be seen in Table II Average bandwidths from the "direct" [rippled noise (RN) and notched noise (NN) ] and "indirect" [critical masking ratio (CR) and bandnarrowing (CB) ] measures of frequency selectivity. The direct estimates of tuning yield results which show that chinchillas and man have similar frequency selectivity, whereas the indirect estimates of tuning yield results which show that chinchillas have much poorer frequency selectivity than man. The most plausible explanation for this discrepancy between the various measures of frequency selectivity is that the rippled noise and notched noise masking experiments estimate frequency selectivity independent of the processing efficiency of the subject whereas the CR experiment assumes that processing efficiency is fixed. The band-narrowing experiment also estimates frequency selectivity independent of the processing efficiency of the subject; however, processing efficiency is more likely to vary as a function of masker bandwidth in this experiment than in the notched noise and rippled noise masking experiments. The most plausible explanation for this discrepancy between the various measures of frequency selectivity is that the rippled noise and notched noise masking experiments estimate frequency selectivity independent of processing efficiency or absolute signal-to-noise ratio of the subject, whereas the CR experiment assumes that processing efficiency or signal-to-noise ratio is fixed. Processing efficiency, as used here, refers to the ratio of signal power to noise power required at the output of the auditory filter to achieve threshold. With a broadband noise masker, it is impossible to distinguish between changes in frequency selectivity and changes in processing that are independent of frequency selectivity (Patterson et al., 1982 ) . For example, if one subject has a CR which is 3 dB higher than another subject, the bandwidth derived from the first subject's CR will be twice as wide as the bandwidth derived from the more sensitive subject. This is the ease when we compare chinchillas to man in these types of experiments. In masking experiments, human subjects typically have signal-to-noise ratios ( E/No ) of 5 to 15 dB over the frequency range from 200-10 000 Hz (Reed and Bilger, 1973 ) . The signal tone must be 5 to 15 dB higher than the noise spectrum level in order for the tone to be detected. The chinchillas in this study have signal-tonoise ratios (E/No) of 25 to 40 dB over the same frequency range. This difference in signal-to-noise ratio between man and chinchilla explains the chinchilla's inferior frequency selectivity based on the CR experiment. Rippled noise and notched noise masking experiments are not affected by differences in signal-to-noise ratio because the estimates of frequency selectivity derived from these experiments are based on either threshold differences or on the general shape of the masking function, not on the raw threshold data themselves. Like the rippled noise and notched noise masking experiments, the band narrowing experiment also measures frequency selectivity independent of processing elfieiency; however, processing efficiency is more likely to vary as a function of masker bandwidth in the band-narrowing experiment than in the notched noise and rippled noise masking experiments (Bos and de Boer, 1966) . Although this study shows that human and chinchilla auditory-filter shapes are similar when derived under rippied noise and notched noise conditions, it fails to show a similarity to the chinchilla auditory-filter shapes derived by Halpern and Dallos (1986). Halpern and Dallos used notched noise in a forward masking paradigm to study auditory-filter shape in the chinchilla and showed that, while their notched noise masking technique yielded estimates of tuning that were similar to those obtained using other techniques, there was a major difference in the auditory-filter shapes of humans and chinchillas. Auditory-filter shapes derived by Halpern and Dallos showed an unexpected dip in the region of the center frequency, whereas auditory-filter shapes in this study show a simple bandpass characteristic. The dips in the derived filter functions in the Halpern and DaBos paper were partially due to the fact that signal thresholds did not change as the spectral notch was increased until the notch was approximately 33% of the center frequency. The insensitivity of their chinchillas in the forward masking condition for these narrow spectral notches may relate to the "perceptual cuing" hypothesis of Terry and Moore (1977) . This hypothesis was proposed to explain the form of forward masking psychephysical tuning curves. The hypothesis suggests that there are two cues used to detect a tonal signal in a forward masking procedure. When the differences between the signal frequency and the masker frequencies are small (as might occur for a narrow spectral gap), the subject uses the perception era temporal change in the signal-plus-masker to discriminate it from the masker-alone condition. When the frequency differences are larger, the subject uses the perception of a pitch difference between the signal and masker as the cue for discrimination. The form of the masking functions in the Halpern and Dallos study might reflect the inability of their chinchillas to use the temporal cue for narrow spectral gaps, resulting in the dips at center frequency in the derived filter functions. Even if this is not the explanation for the differences in the derived filter functions between our data and those of Halpern and Dallos (1986), the differences are most likely due to differences in psyehophysical procedure (i.e., forward versus simultaneous masking).
VI. CONCLUSIONS
The major conclusions of this study arc the following.
( 1 ) Chinchilla critical masking ratios measured with a positive-reinforcement behavioral tracking technique were found to be comparable to those measured using shockavoidance techniques (Miller, 1964 (4) The discrepancy between the estimates of frequency selectivity derived from the critical masking ratio experiment and those derived from the rippled noise and notched noise masking experiments can be explained by taking into account the subjects' processing efficiency. The discrepancy between the estimates of frequency selectivity derived from the band-narrowing experiment and rippled noise and notched noise masking experiments can be explained by taking into account the effects of the band narrowing experiment on processing efficiency.
(5) Differences in psychophysieal procedure (simultaneous versus forward masking) presumably account for the differences between our data and those of Halpern and Dallos (1986). The threshold differences for the 2000~Hz, n = ! cosine masking function are estimated by a second-order polynomial regression on the remaining cosine threshold differences (n = 0,2,3,4,5,6). The threshold differences for the 2000 Hz, n = I sine masking function were estimated by assuming that there are no threshold differences at n = 0 and using this point along with the remaining threshold differences (n = 0,2,3,4,5,6) to compute a linear regission estimate for the missing data point.
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